(26) 
(30) 



; V . 0 6 FEB 2(^2-3, 



(43) SRg^BlB 
2004 ^2 ^ 19 B (19.02.2004) 




PCX 



(10) SBSI^BIS^ 
WO 2004/015849 Al 



(51) awtSit^Ji^: 

(21) mvsamm^i 

(22) lllfiUiliiQ: 
(25) SieUlIliCOSgS: 



H02M 3/28 

PCT/JP2003/010151 
2003 ^8 ^8 B (08.08.2003) 



4$IH2002-233631 
4$lii20O2-23363O 
4#fli2003-188344 



2002 ^8 9 B (09.08.2002) JP 

2002 ^8^90 (09.08.2002) JP 

2003 ^6^30 0 (30.06.2003) JP 



(71) mmx(^m^tSi<±x<Dm^mizr>l^x)l'J=^-» 

SC^^a (SONY CORPORATION) [JP/JP]; =r 141-0001 
MM&PalW^ Ap°pJll6Ta7S35-^Tokyo(JP). 



(72) 

(75) ^B^%/mmx(^m\z'oi^x(D^)i s«Ei(YA- 

SUMURA^asayuki) [JP/JP]; t 141-0001 SS«B SiJll 
E:lto°pJIl6TB7S35-^ ■ tn — -^^^^tf 

* >U<*xC#ttP*9 Tokyo (JP). 

(74) ttSA: 4=*t fei. (NAKAMURA,Tomoyuki); =fl05- 

0001 m^m *y p^iT a2»3-^ nm- e 

)U9m = »F^nH**lt*«5mrt Tokyo (JP). 
(81) Ji^H CHp^g): CN. KR. US. 



(54) Title: SWITCHING POWER SUPPLY CIRCUIT 



(54) x-f *:/5^>^f«aBI51B 



P I T 




Ci I \ (<nti RBI 



^ — ^ — ^ — 1 






<r>^N3 (L3) 




J- 








[O 0Q2 














D01 



C02 




-E02 



EOl 



1... CONTROL CIRCUIT 

(57) Abstract: A switching power supply circuit having an improved power conversion efficiency. A composite resonance converter 
. of a combination of a current resonance converter provided on the primary side and a primary-side partial voltage resonance circuit 

has a primary-side DC input rectifier circuit composed of a full-wave rectifier circuit. The gap G of the core of an isolated converter 
^ transformer (PIT) is 2.0 mm. The primary and secondary windings (Nl, N2) are loosely couple4 namely their coupling factor is 
^ about 0.8 1. The numbers of turns of the primary and secondary windings (Nl, N2) are determined so that the induced voltage per one 
QO turn induced in the secondary winding (N2) may be 2 V or less. With this constitution, the leakage inductance (LU) of the primary 
\tl winding (Nl) and the leakage inductance (L21) of the secondary winding (N2) are increased. As a result, the primary-side current 

(II) under light load is reduced, and the switching output currents (IQl, IQ2) arc reduced. 

a?SS5IslBIC<feor«fiRLfc5A-e. fB«3>/<-^r h^VX (PIT) a)=lT(D*^'y:^G*2. OmmlcUT. 

0-2R«» (NO (N2) CDiS^iSia^O. 8 1 ?ia<7)i$jS^n!:-r«c 3F&IC-^«ia (N2) a)l5r- 
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112 5 0{i. ^n^miii^x<D:^'i y^>^mmm^<o-^&izm<om 

10 mm^mM-r^rci^cDm^oDj^m 

z.(DW. 1 m\z7r^'rn.ummt. -:km\z 4^m^(D^m^\z^^%m 
mx$>^o 

^vxm^^m^M7!}^^m.mx-:hm&^^mt^r!i^(Dmmmmmii 

25 -5M^¥m«ffiE i $^^K'r^J:^^c$t^^o 



wo 2004/015849 



PCT/JP2003/010151 



24 



^m^Qi, Q2, Q3, Q4 7{>^ u -/':^^'a":&^};icfcoT^M$n 

TV^^o X-r y5^>^'^-^Ql~Q4 2 0 0 Vii&JBE<^)n 

^i^-'yV'yy-JT.^ (B J T ; ^•&Mh^>i^Xi5') ^^^ffl^tlTVi 
5 So 

10 xfcMbT^M^n^o 

20 -xwMSd^stiiRBi ^mmmmmmmf)^^::^'^ y^-y-^m^Qi 

25 ^^xZ^^l&iaiaRSl Ifi^m-^^'ho 



wo 2004/015849 ^^PCT/JP2003/0101S1 



25 



-RB3-#Mffl3 >5^>+|-CB3-m»^iiiNB3 ^tt^J^i^ UTfK-S g iil 
15 ^^m»j|lIi^;&^^^^tl^o ^LT. ^igffl3>^>lJ-CB4-mKj^ 

z.o^—'^kMW^^n^^mnyy^y-^cvii (D^^ n-y^ yT.^. mm 
uyn—^ h^>xp I TCD—^iKmrn^^i <d-( yy^ d^y::^m^\z^'D 

25 ^UTs -:km^^mm^muyy'y-^c pwi. y^y^m^?- 

Q2. Q3 *^iS'->::a-:7f §m^^lCCD^«JE^ii-r§^^mffi^Ji» 



wo 2004/015849 PCT/JP2003/0101S1 



26 



^NBl <i:^«I#^NB4. S.rJ?^»l#^NB2 ^IKKl^^NBS S 

^^^n-SdiiT?. #m«i#^NBi~NB4 tc:^*H^-r:/«ffi^l^T© 
20 §#it^J^MlHlI^;6^e>#^-X«J^MPS^tn:RBl-'RB4 ?^:^bT. b* 

^-f r/m^tbTx-r y^y if m^Qi-^Q^ (D^-x\zmfj^n^o 



^^PCT/JP2003/010151 

27 



WO 2004/015849 




10 Nl O-r >i5'*i^^>X^ife^^^'^tfl6^=i >A-^ h^^XP I T©?1?^ 
^ ^ ^ t f § 8?) © — #J It ^ ii la ^ b T V i S o 

15 ic^snxvi^ ei «fc(cfd:S<, 

S4 ^ifr L^TX-r -/5^>^^^Q1~Q4 — X — X 

20 <^l^«I#iliNBl. NB4 I^»I#«^NB2, NB3 SV^ };i3S&^i4<D« 

mm-^n^o ^lt, c:ne»^i&#^NBi-'NB4 i::is&®$n;fe^#« 



wo 2004/015849 




PCT/JP2003/0101S1 



28 

^<oM ^y'^y'ifmijthx. ^mmm^mmmNk ^^vx—^Amm 
mnmn)^ roj tu^T&mx. y^y-^mi^Qu Qi-^^^y\zu 
x-r -/^>i^^?Q2. Q3 ^^bT^<httjj&:;^[^©^|giidS*^giEns. 

urn. Z VS]StrJ?Z CStdJ:?). X-r ^:/5^>:5^^^Ql. Q4(om<^:^ 
10 X-r y 5^>^^^^Q2, Q3 ©m5^>^3^S}c:^><h;^?>Si!)^®X-r 

>iJ^I&f^d^i^M^n'So ^Jt, X'T ^;/^>iJ^*-?'Ql~Q4 >/:t 
:7l^If^^C#Vi. X-r ';/^>^J^^^ Q1~Q4 — >:t>^ iJ' — >:t-:7 
^(DM^PHltC*5l/iTJi. — )^i(J^^ffiBE5t^lgn>-7^>-tJ-C pl. Cp2 

15 ^tz. ^(Dmmf3:mmizrD\,^xuw:m'r^f}^. mm::i>/^-^ h^> 

I T^=m^-r^:nT<D^^mmizMiyX. l. 5mmUJi<D^ry 
-fG^m^T^^olZi^X^^^o ^VX. Z.(D^-o:/3:nyiz^iyX—:k 

N3 iiOM'&^^k t bTf^> 0ll;^f^O. 8 4 iJ^T©j^M^®4'^]^:d^^# 
20 fcbTVi^, 

±ia— ^#^N2 tC^bT«. EI^-r^<i;-5 (dbT^^U ^y>^^^IlIS& 

01 (Dmi^\z~;kmm.^mt!n&Eo\ i()m^n^^o\zf3i'ox^^^o - 
25 ;^fim»sffl:b«jEEous. m^iy^^^^M.nizML'xm^-^n^o 



wo 2004/01S849 




PCT/JP2003/010151 



29 

ffi « JE t b T 5^ b T A $ n = 

/-vizmm-^n^o 

^bT^-f HDOU D02 <D;«J V — F >5^>'1tC02 (DIE 

mm\zmm-^n. z.mz^-oxmmmm^mm^njm^-^nx. mx\it 

10 mmm^iu^ ~:kmmfMmtin&Eoi 0u^)i'^it\zmcx. m 

>3^i^^>'XLBi~LB4 s■^^-eJ^sK$tl^7.-r y^y^^m^Qi^ 

ttl Hffi^^^^b ^ 0 ^ J; -5 b T ^ o 

20 M<ou-v^m:iT^mvr:im7^t-^n^o 

j^||:n>/t— ^ h^>;^p I T<Dny iiVX\t. m^-t^^vizvx. 

2oa)E^M3TCR 1 . CR 2 (3DSVi©aiKI©«SPS^|Bl$^§ J: "5 

(cbrm^-a-tj-a-^s: E-E^Mnr^^^f^rso ^^sin^^-^. 

25 E^MriTCRl, C R 2 <D#4'^i^l^^^>ttfRl'r^®i-t^^ 1. 5 mm 



wo 2004/015849 



PCT/JP2003/010151 



30 



ur (CRl, CR2) lC*fbT-:;^#llNl, N4 S:t)Cz:j^#|iN2, 

CR 1 2 ijm^-^fD-^n. u-u^mur^m^-r^^^iz-^n^o 

S t:: 5^fi] ^ n fc#^M #S U > B D # tt C n ^ o 
jait-^bT 1 . 5 mm &,±(D^^y y G ^J^^-T § J; >5 UT ^ , 

piT^. ^19 EI, ^20 m(Di^^^n\z^vm^vrcm^-vh. e- 

E^^j^nTCRl, CR 2 S:^ctiU-U^?1^3TCR 1 1, CR12© 

1. 8V/T) t^si^^^iz. -)kmmi^2 (Dmrnwu^mmr^^iix. 

25 AC-'D CmtJ^^^Jim (7]AC-*DC) ^ 0 ^ J: 5 Id bT ^ , 



wo 2004/015849 
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31 

^2 ^{c3^MX:tjmjBEVAC= 1 0 0 V. o = 2 0 0 WNf 

^rc^sm\z^MXijms.ykc= i o o v, nnntiF o = o 

2 0 OW0[)^i6lcMt"§AC-DCI|:^J^^^^ (77AC-*DC) ^UT. 

5 mm (CbT^'&#^^k= 0 . 8 1 ^Sril^bTVi^o ^VX. — 
10 N1=20T. z:^#^N2=75T. I&il-r >y ^ i^' >X L 1 == 9 5 

>?-r >;5^iJ7^ >;;?.L11= 3 2 AtH^ >i5^i:7:57 >X 

L2=9 5 OmH. ^J-^-iP^ >y^^>7.'L2\=3 1 8 M H t $ n 

mm (a) \z^T:y^^ y^y^ifm'T-Qi (Duu^i$^-x.5,yi^mm 
(d) ic^-rx-r y 5^ I Q2, IQ3 tcj;D^^n§o cK^^^-g-, 

20 OFF \Zi5\,^X:^y ^f3i^J;:-0\Z7.^ y9->^W}i^^n^o 

25 ii^^V hf^^i:,^\ZU'm-^n^^}iX. X-< ^y5^>^^^Q3-*-''<^# 



wo 2004/015849 PCT/JP2003/0101S1 



32 



5 ^-y-^y-r^mmmiz^i^^x. m2m (b) \z^t ^ ^ :^^^^mm 
^Q4 \zmm-^nx^^^-'>km'^^mm^m:n>y'>'^cp2 {z%x^ 

^n-SffisftlQl. IQ4H> (c) tc^f ck^>?5:^^?Pi:/^ej:'5. ^ 

fc. X-r «>5^>i^S^Q2. Q3 tCgitn^mSit I Q2, I Q3 ±fBmS^ 
IQl, IQ4 1 8 om.'SLm(D-tt\.^^1^=f^t.UXi . 112 13 (d) 

20 Q3 (Z)m7&«^Slc::t>/'^:7^ff -5 ^ItJC^oT. ±12— 5^fi!lift3?iJ^M 



wo 2004/015849 



PCT/JP2003/010151 



33 

x^^nti^^m^ii^^±t^^h\z^K>. om^mvx%. 

n-g)lt^IQl. I Q2 t){gTL'>^Vife©,h$tl§o J1<DMJ^> :5feff1^^S 
T, AC-D C«:^J^m^¥ (tjAC-'-DC) ^^^TbTV^ifeo 

i5^i^iS^>XLll ^-;^#^N2 (DU-y->>M >'^i5'i^>;^L21 
zi^^Mmi^ I D J*. ^2m (g) {c^f J:^^-31^»^^'E:-l^^^^«• 



wo 2004/015849 




PCT/JP2003/010151 



34 



m^o^m^^^ ^ Ac-Dcmti^Wk^sim (nAc-^DO omji^m 

o = 5 owmm^x\t. mM.^o)^^ff3i^(Diz'^-oxmtj^mj}mi)^ 

mXlttM.W^t!P 0= 2 5W\Z:i^\,^X%. 9 2 % £^_hO«:^3^i^l^^/^« 
Po = 2 0 0W (MA^^^) <DAC -D Cm*^^^^ (r?AC-^DC) 

/j>^'i5 9 1 %x$>^r^(D\zMvx. m 1 0(;i^-r«?^iiii^Tfs^u 9 3 . 
sfe, ±mm2 im\z^vrcinmmm0Ac-DcmtjM^%^ 

(77AC-*DC) ^ 1 H{c^bfcSiMIlI!ll©AC-DC«:^J^il^^ 
(77AC^DC) ^^mVTcM^. :ft^t«;tfP 0= 1 5 0W^«|s59 2. 

4%3^>^e>^9 3. 6 A^^S:^3P 0= 1 0 0 WBt«^9 2. 0%3&>e> 
20 ^94. 3 %> ft^«:^P 0= 5 0WB#«*?I8 7. 0%:d^e.^95. 

0 :ft#«±/P 0 = 2 5WB#^:il98 2. 0%/O^e>^94. O^^T?!^ 

jioDj^:^. ^im\z^'rn,mmm'^> f^2imzmvr^n.um^^)^ 

MtVX. ^Is^ntsv 0 = 2 0 OYfn\z^z . 2W, ftittt:^JPo = 15 
25 ow^lc^2. 1 w. :ft^t«:^P 0= 1 0 0WPtlc^2. 7 W. 



wo 2004/015849 PCT/JP2003/0101S1 



35 



t!F 0=b 0Wm\zm4. 9W. M.^mt!P 0=2 5W^\zmS. 9W 

~Q4 <35»S'b4 0 0 V5&^e> 2 0. 0 vofe®^]i^Bitgjc:)fe§jt8e), m 

10 ^yifn=^\z^\-y^^m^'tfi'^w,\^^ 7.^ v^y^n^^zn-t^^^M-^ 
%Amn.. ±15^ 1 m\z7h\^tz.mMMmzm.m'nmn.m.o^-^>kmu^ 

il(Dm4 0fc^i-z:^^#JIlIi^lC:feViTt*. (N2 + N3) \Z 

HDOU, D012 <DT/— FC^ie^n^o ^bT> ^ 
-HDOll, -D^Xl d^tsV-Yffi. ^n^'n¥?t:3 >7'>-y-C01 ©IE® 

jg^tc^^$nT*3 0. ^mz^r^-m^^'m^^ftm^-^n. ^n^y 

D013, D014 CDT y- HJdSM^n, ClfL e>M«^E^-r H D 01 3, 
D014 (DtiV— Y-ifi. ^n-€^n¥?t3>x>+>-C02 OiE^i^^JC^^ 
$n^. ^n\Z^ri^ ^tt3>5='>tf-C02 (DM)^icadita3;^/«ffE02 

25 j&^#e)n'Sct "5 {dbTv^-So 



wo 2004/015849 




PCT/JP2003/010151 



36 



^J;^lcLTVi^o ^<om^. ^^Amm (N2 + N3) =7 5T^tM^ 
P o = 0 W*T^^byc:^«JBE^JPI&f^5&«"^tll-:^§. . 

15 10 ovm<D^i^\zM^si^rcm^f)^Wi^tix\f^^o 

z.(Dm\z^'rm.nm^iz^^^x\t. mm^mmmAc\zMi^x. 

tVXU. mmT^^'^iZVX. MOS-FET^b<J^I GBT 
25 11, Q12 ^A-^'^^U ^;/$^i^-&{c<J;D^ML'TVi^o X-f>;/^>i^m 



wo 2004/015849 4|^CT/JP2003/0 10151 



37 



^Qii, Q12 (D^ Hi/-r >- v-xra(c^bT«. m^'t^:^\^iz^ 

*7.-r ^;/5^>ii^^^Qll, Q12 (D^ir-hizmi^XWiar^o ^mz 
15 X-r ^;/^>^^^Qll, Q12 Ji. mw(o:^-( y^y^ifm^^Z 

20 Sfc, H^-f >^ • i^^lHigS 2 mm:ny;'^-^h^yy. 

4 {C^bT, H D 3 Rti^n ^-r'^-y- C 3 e> ^iK -5 MM H iiS 

25 ;^-r^il<i:T^»iT§J:'5 lc>5:oTl^i'g>o 



wo 2004/015849 




PCT/JP2003/010151 



38 



wo 2004/015849 
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39 

10 m^2x\t. xt}-^nr:ipmM^io:>m.iiimtiizm\^x7.^ y9'>'^fm 
-^^•^n^z-tx. ~)^mum.mi:3m)£(Dv^)vfi^^'^ih-^n^z.t.\z 

20 Vi"rn?&>©!PfiK(7)J;5JC. E-E^?:?i^nTCR 1 . CR2*fc«U-U 
^f^nrCRll. CR 1 2 (Df^^mm^ZMl^X 1 . 5iam^±<D^^ 

01 tVX. mi 3 5 V75«t#e»tlS J:"5 JC^tlTV^So ^bT, Z<D^ 



wo 2004/015849 




PCT/JP2003/010151 



40 

lC:fett^AC-DC«*^m^^ (t)AC-^DC) (Dt^±^ ^§ J: "5 b 

5 oov> ^mm,ttT o= 1 2 Bwrno^^-^o^m^mm^^^^nxi^^^o 

*fc^7 3^MA;^mffiVAC= 1 0 0 V. o = 2 5 

$ e.»c:^8 mmm^(DW^tVX. :ft^^m:^3P o= ow~ 1 

2 5 W(D^Kl(C^T§AC -D C«:^J^iSI^¥ (77AC^DC) . y 
10 ^^iJfJ^?^^ f s . Jtt)^^X-r ^;/^>^'ttJ:tJ«^ I Ql. IQ2(D^{l^#tt 

15 5mm t;:bTM'&^ii:k= 0 . 8 1 ^SSbTV^-So ^bT> — 

N1=3 7T, -^^#i^N2= 7 5 T^#^bTVi§o — 
#i^Nl (DBM^ y^"^ 1^ >7.Ll = 3 0 2 /zH> — J^^J^Nl OD U — 
^-v'-r >iS^^'i57>XLll = 9 8 mH. -^^#||N2 (DBM^ ^ 
>7.L2=9 6 6mH. -?^#MN2 ©U— ^r-v^-T >^i7:$^>XL21 

20 =315 MHih^tl^o 

^fc, -^#Jil^J*ig3>T'>-t^-Cl= 0. 0 6 8 M F ^M^LTVi 
^« 

25 -X^ -/r$'FBl«JEEVQ2 ^60 (a) IC^-T J: "5 75:?^^?^ t D . X 



wo 2004/015849 




PCT/JP2003/010151 



41 



ziom-^. —'Amum^mny^y-^ci \zi,t. mem (d) ic^-r 

T©— :^#^Ni ©Mi^fcti. mem (c) \z^T^^\z. mmro^i 

^^tsi^^m(Dm:hm%^n^:itiz'/3:^o 

^izi^n^mi'^^x^ y^y^mmiz^v^LTcm^mx^^o 
ii^^^r^^TOFF \z^n^7.'i y^^y^rm^Qn con i/^^^-xa y 

^P^mjEVQ2t*, ^7E1 (a) Xz^t ^^f^^1km}ifS.K> . 7.^ y^y 

^M'^QIKDUV^ d^\Z\t. (b) \Z7r^-r^of^^lSi'm(DZiV^ 

uyfy^cwzmn^—'Amum^mnmiwi^^ mim (d) 

$ nx § -5 5^ Jg^JI^ J;: ?^ § . 

0 7ia (c) \z^T^o\zi^M(Dm^Y\ ti^m^n^o ^rc. —^Arnrn 



wo 2004/015849 




PCT/JP2003/010151 



42 



rz^n^m<Dmmm^(Dmi^'t^mt^it^-rmt6^^^^^o\z. m2 s 
m^z^i'r^fcinmmt\^x<Dnmm^'^u. zi:km^v yz^mmm^D 
iR^m.n^—:kmmmiDti^. ii26gi (f) ^ ^270 (f) iz^ 

M ^mn^—'Ammmi^ mem (f) , ^7111 (f) iz^t^ 
^\zm:BWji^^-]^izt£'ox^^^o ^rzLC<Dm^\t. bm^ >y^^> 

7.^m'PT^z.t iz^^. |fel^3>;t— h^>7.P I T(D-:kmmN 

1 izmn^—^kmum^mmm, 1 1 ©«?5f5^^?^:^^^jE^^^^^(::;'c}:D^ z(d 

Ll = 1 6 5 AtH> — <^#^N1 ©U-^-i^-f >y^37>XLll = 4 
ImH, z:J^#^N2 ©S&a-r >3^^^i5' >XL2= 1 7 1 juH, —^k^ 
(DU— dr->?-r >^^7^>XL21= 4 3 AtHT* — ^#^N 
20 1 CDU— -y — v^'T >i5^i5'^>XLll i:— ^^^JiS^J^lin ^T^^-y- C 1 i 

cDit^j^^^wo^-^^fim^ I D j^t^n^o z(Dtc^. M.nmti'p o 

I 1 ;&^*igTb, ;^-f !y5^>i^tB:tf«^IQl, I Q2 d^^STT^ 



wo 2004/015849 




PCT/JP2003/010151 



sv/T) izm^'r^^t>\zhx^^^o z.n\z^r)s -^^j ^yi^mmm^ 
''DBR ^mn^—^Ammm i d ^^si^i&f^^- H^sbf^^-fr. --Amw. 

10 M^ntJ ( 2 0 0W) © 5 %^m©SA?SfP#{r*3ViT%> AC-DC« 
(r7AC-»-DC) (Z>[Rl±SEI^ dihid^pItilC/^^o 

P o = 1 2 5 W»t(Z)AC-DC«;^^m^^ (77AC--DC) «^ 9 1. 

7 %xh^rz.ffi. ^sm\z^tmm^^x\tmQ 3 . i%^TiRi±$i± 

15 ^bZLtifiX^^o 

(77Ac-^Dc) i:. 'msm\z7^\^t^nm^^(OAc-'DcmtimWkWim 

(77 AC->DC) ^it^b^W-g-. AW«:^P 0=10 Q^m^m 9 1 . 
3%;5^e>^93. 7%, ft?a'«:^Po = 7 5W^«. 198 9. 8%>&^e> 
20 J^94. 2 :fe^^m:^jP o = 5 0W^^**?J8 7 . 4%)5ie.^94. 

7 %. A?^«:trP o = 2 5 WBtJ*l>j8 0 . 1 %55^e>l?l9 3. 6%*T?[fO 

itii^bT, :ft^^«:^jp o = 1 2 5wi^icj^2. ow> m.^mtiv o = l 

25 0 0W^tc:^2. 9 w, :ftW«:^P o= 7 5WB#IC^3 . 9W. 



wo 2004/015849 PCT/JP2003/010151 



44 



:^3P o= 5 0 W^{Ci^4. 5 W. :^^^«:^JP o = 2 5 W^{c:j^4. 5W 

IQ2 (Dmt}tm2 smizmvrc^viz. Mmmtip o = o-w^i 2 5 

5 W<Dm.m'^U. 3. 5Ap~2. 8 ApT^o/tOfCMbT. f^SM^Z 
tJP 0=1 2 5 W^a)A*liJE^i&VAC= 8 5 V~ 1 4 OYO^miZ 

10 AC- D cmti^m^jim (vkc-^do . :^-r y^>^m^^f 
x(Dm2 5miz^L^tzmmm^^itmvrcm^\t. T.-i y^y^m^i^m 

15 f sO$!|^$gffl^^ ^nWiMmXUZ 0 . 6 kH z -Cife§<^tcMbT. 
^ 5 0{3:^b7fcmillH[g§T« 9 . 2kHzt$n^. ^igoT, ^&mz 

^\^t:Lnmm^<D\(Si'5-m. ^^nti-p 0 = 12 5 w^(3:fefrt-5A;ti«flE 

^ftVAC= 8 5 V~ 1 4 0 VJ^^-r^X-r 5^>iJ^M^S^ f s (Dum 
m.mtim 11. 4 kHz ;/S^ttiI^5^<T^t^a: Vi^^iJjj^:*t2^§, 
20 ^fe, A:^«ffi^l&^C*ff SAC-DC«;^7^m^^ (77AC-*DC) 
:S:tK7s-r y5^>^m::^S»t I Ql. I Q2 cD^-fb^'l* {::•::> i.iT> ^SBIic 

tfi^^^^m\z7hiytz.mMm^(oys.oifi%n^m(Dm.is^mmz\t^xx 

25 :^jmjE«)^l?>J::J;^:^#&^frtJc< V>|lIg&:^^i:$n-g)'bODT2b^o 



wo 2004/015849 




PCT/JP2003/010151 
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10 ^-f:^-HDl, D2 i:, 2 5^®^tB-:3 >5=^>-y-C i 1, C i 2 ^IgJ^b 

M $n:^¥?t 3 >5^>ij-c i 1-c i 2 <on^\z. ^mxtin.}£Ykz <d 

15 JT {M-^-^ h^>V'7.^)tm'^•^nT^^•^^o 

^om-^O-^-i y=^>^m=?'Q\ <D=iU^^U. ¥?t:3>x>'^C i 

0 Ql, Q2 A-^'r^U -/>>Sg^:;^^JCcfc'pT^^^nTV:»§, 

mmmmfjmm-^n^o zLOBm^mmmmmz^i^^xit. ^mmn> 



wo 2004/015849 




PCT/JP2003/010151 



46 

-f :t-HDDi i^m^ir^^i^xz^^x^m^n^^h-x. -^ymmz 

mm\zvx. x^ y^>'!/m^Q2 <D^-x\zMvx\t. ^mm:i> 
10 ^^^m^mmmmmibmm-^n^o ^vx. ^mm:2>y'>-^cB2 

-^-xmiz^tmmm^R s 2 i^mm-^n^o 
15 Mmiz-'^Am^^mEE^m:n>y'y'^c p-Oimm-^nx^^^o 

20 <fc 5 Jd/^-^ TVi^o 



wo 2004/015849 



PCT/JP2003/010151 



47 

10 ^>^mt]-^m^ti^^^i,z-^ti^o 

git ^ i ^ fc (56 © — #J it ^ SI [H g§ ^ ^ b T V ^ ^ o 
15 z:<D^^izVX. Z.(Dmiz^T~'AMX-( y^>'^::i>^'^ — ^ ^VX 

©Kifj^^NBi, NB2 {ct^. Ki^^zmm't^onj^p^mm-^ti^znz 
25 ^NBi. NB2 \zmm-^nr:i^mmB^^mtvx. x-r y9^>^^^Qi, 

Q2 ©a-gS!;MmS»?|HiiSS;0^\ ^^iJff^lCJz^il&^JgSlf^Sff "So C 



wo 2004/015849 
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^ y^>ifmtitvx. ^mmmmm^mm ^^vx—^k^mNi r 

\z^\,^xu. -':km^^m&^m::iyy'yiyci>izmmmn^o -o^ 

15 ^m^y^y-^c2 7f)mn^zi^m-^n^o ^(D—:^m^^ns.^u:2y 
T^>+i-C2 tcti. m:^\ty yc)iA=iy^y'^i()^Wim^n^o ^bx. c: 

if)mm^n^^iiiz^v. ^'Am\zx^^^m imB^m) Wimm^ 

25 *t#e>nSlt'B-^Jg3l^3>;^'-a' t UXa^^tlTV^^ C^tC^'Sl^o 
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DBR isczs^mn vt^^ij-coi ^t^^^tis ^ tT^tmmmm^^mm 

:feViTt>, $6iir3>/t«-^ b^>XP I T^^^^^k^O. 8 1 

^mn>^>irc2 (Ds^&m^ 3 3 0 0 p F frn\t. mxitm:kM.^ 
10 mt)(Dm 5 %mm<DmMnm(D AC -D cmtjmm^m (vAc-^m 
(D\^±izi}uxT. ^mmtiF 0 = 2 0 owmcDAc -D cm:hm^9J}m 

(7?AC->DC) ^9 3%&.±t'r^Ctti^'pim\ZfSi^o 

20 1. 8 VXT<h?5:'5 J:5 Jc:. z:j^#^N2 :^#$INl <D^$i^ 

S:jS^£b;/S::»^^MJ;:^^fxm§«bfc*t> -:5^#^N2 (Dl^->;^rz 

^(Dmi^m&ti.x\t. msv XT^T tf3:^^'^\z. ^ 
25 :^mm(Dm4(Dmm<Dmmtvx(D:^^ y^y^mwM 



wo 2004/015849 
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-':km\z\tx-( y^>^wii^^mm^mj^^^^rcit(Dm.m^m^miz 
^^ry•:/G^m^vxmm'^<D^m'fy^m^n^^^\zvx^^^•^^> 

15 ^o\zii'Ammi^2 (Dmm^^m^^^t^iz. z:^#^n2 ^c^tut 
>y^^>:^t\z^^ . —'Am^6^mjE^um'^^mn^^D\zi^x\^^ 

o 

25 t;i^1-|sll^^«. -J^<&JSi5^^«JE^|g3>'x>ii-C2 ^«IB&TS^l^:)(>^ 



wo 2004/015849 
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^i2iii«> jttBB 1 1 lilted bfcttmiuj^ tc*5ViT, ^mxijms. 
vAc= 1 0 0 V. 0 = 2 0 owm(D^^(Dmi^mM^^h 

^feS 1 3 m}t. ^WtAi^mBEV AC= 1 0 0 v> Mwnti P o = o 

10 mi imiz^Lrz-mmmm-vit. TiBOcfc-5JcbTgps,m^^®^bT 

0mm }c:LT^-a-#ii:k = 0. 8 1 bTV^-S, ^bT. — 

Nl= — ;^#faN2= 2 3 T. S&^^<>i$^^i$' >7.L1, L2=14 5m 
15 H. V—^—i^^>^^^>7s'Ll\, L21= 4 3 Ai H <i;$n-5« 

mjEE^ii3>-x>i?-C2= 3 3 0 0 p FSr^JtbTVi^o 

111 2 HtC^-Tcfc 5 ±mm 1 1 0lC^Ufc«MlH]S&CD7>-r 

^m'¥'Qi'-'Qi (ommt. ^12111 (a) \z^tx4 ^^^y^m^Qi 

20 <^=i l/^iS7-X5 y ^Pp^ttJEVQl ^12gl (c) (C^TX-f«/5^ 
>^S^IQ1, IQ4. RrKBl2® (d) JC^fT^-f -/•^"^i^llSK I 
Q2, I Q3 i;!:ckt9^$n^o z.(Dm^. v^ytr^^Qi, Q4 

25 ^lei-e. X>r 5/^>i^m^Ql, Q4 )5)tr^->lc;^^i. T.^y'^y-if 
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^iin>T'>iJ-C pi \z\%. x-r v'^y^^'^QLl — y:^z^'^fc\% 

^—y^yT^mM^\z^^^x. ^i2ig (b) \z^T^'^um>i^^m. 
*^Q4 \z^m-^t\.x\^^~^Kmw7^n.)£.^m^y'fy-^Qv 2 \z-^7. 

m 1 1 0JC^r«MIII^Tf^, 7^ y^>'!fm'J-Q\, Q4CD 
15 n I/iJ7^-xS >y ^PHl^^tl?)«»iE I Ql, I Q4 ti, 1112 111 (c) 

^^nmz:^}^^xmmu^)v:^m'PiyrzM^m<D^^mt:/3i'ox^^^^o * 

IQl. IQ4 8 0^fi[ffi(D-rn:^?SJ^T. mi 20 (d) tC^f 

^^oT. 2 0(c) (d) }c:^-r«?JS i qi~ i Q4 (oWiJ^t.. 

112 30 (b) lC^bfe5fefffe^tt UT<^mjMl5l^&(Dm^ I Q2 <D^S5^ 
^•^^^'tn\^. mil EItC^bfc«MlHJS&<DJ^-57^t#mSS I Ql~ I 

Q4 (DWi'^ifiyL^mzts.'ox\^^jiffc\-^. —^^mnM(o\f:-^ww> 

25 \^X\^^Zt.i^iffiS^^. 
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(=13 5V/2 3T) &,±htSi^^^\Z. ~:kWMN2 (D^m.^^m 

^UTVi^o -^^iz^ ~'AmmN2 \zMvx^m\z—:^m^6^mB.^m 

10 COmM. -;km^^m&^m::i>y'>-^C2 (D^r/'^iy^>7.t. 
^^^«J£^li«^ I C2 7j)tj^n^CD«. (f) (h) ^^T^ 

-;k%mN2 izmn^mm^t. mmmm i d t^^m&^mmm i c2 

^mmmw ti^n. t.^ v'^>^'m=f-Q2, Qz\z\-t^m^-i3^(D— 
)km%i^mm%mi\ifimn^^t\zfs.^o ^-mtnu. T.-iv'^y^ 
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120 (f) iz^T^^ fsi^mm^ I C2 t^-'Amm^mm^mn>y^ 

S o 

^Tn. mi im\zyr^-mwMm't. 'mi ^'m\z^^n^^o\z. 
20 mm-^tix^^^o -o^r). :^-<y'^>'ifmm^um\z^'DX~:kmmm 
M:i^miz\-i. mi im\z^-tmmmmz^\^^x\'t. ^g:n>A*-3'h 

^>XP I TO)^^ y yotriin^T® 1 . Omm56^e>2. Omizih± 
L/T^ M-a-^l^k^O. 87/?l>e»0. 8 1 *T<£T$i^§d;5tCbXV5 
25 §0 ^LT, z:;^#^N2 CD 1 3^ — >25fcDCDi|jg«ffiV2= 5 . 9V 
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bT3 3 0 0 p F^m^vf^^t\z^^%0t-^n^o 
iT(Dzi:km\z^n^mmt^mmwjv^=E'-]^\zf3i^f)^s zom-^^t— 

^mm.i\, I Qi- 1 Q4 ©tf-i^ ix/<<;i/^{ST^-&^ii<h^5if^, 

0= 2 0 0W~0 WlC*3frt§AC-DC«:tJ^|^l^^ 
(77AC^DC) (D^±.^m^Zt.ffi'^^^^t\Zf3i^o 

15 P o = 2 0 0 W (m:fe#B#) ODAC -D C«:^3^m^^ (t? AC-^DC) 

*rc, ^2 1 EIf::^bfc«MlHl5^(^AC-D Ctt:?7^^a^ 
(rjAC-^DC) <i:, ^ 1 1 bfcttJlIill^® A C - D cm:^3^mSi 

20 ^ (77 Ac-^Dc) ^itt^ui^Ji-a-. ^mnij'p 0=15 o^Nmt.m 9 2 . 

49^:^^6199 3. 6 :ft#«;fjP 0= 1 0 OWI^m?J 9 2. 0%*^6 
^94. 0 %, ft#«:bP 0= 5 0 WBt«l98 7 . 0 % 5) 9 3 . 
0 :^il^«:t>P o = 2 5WBt^;i^8 2 . 0%;6^e)^9 1. 3%*Tl6l 
i^-er-S did^T^^o $e>ic. :fe^t«:;^P o = 0 W(^lift^^coA:^ 
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it^vx. ^mniip 0 = 2 0 owm\zm4. 8w> M^ntsF 0=- 1 
5 owm\zm2. ow. M.^Mt}F 0 = 10 owm\zm2. SW. 
mtip 0 = 5 owm\zm 3. 7w. M^ntiF 0 = 2 5Yfm\zm3. 1 
5 w s M^mtiF o = owm\zmi. 8w<D^mxttni:^^n^n^m 

'r^^t7f}^'^m\ztj:^h<DT$>^o 

mtz. m im^z^-rmmm^h^ fBimiz^vrcmmmmtmw.. 
At}m^^mm^^j^^iyX}^^^xi:}^mm^^±^&nm^iz^r)m 

10 ^rc:^-( y^>'^m^^yjv^v yi^m-^iz^r)mmhrc:itx. 

15 'T >y5^>i>'^^Ql~Q4 (DW.WiUf)^'^W:\zts.^ h\^-^om^%h^o 

iinfc^bx. ^ 1 1 iajc^T«i!giiii^Tti> ^^mmz^n^mn 
3>5^>+hC2 I C2 ^d^Tei^-i?. —■'Ammm.nm. i d ^t^p 

25 ;o^'3i^65J'gi£nxvi^j;-5;^cj:^^Sii'^^- F^!^^6*)^-#^fc^6^c^^j• 
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tc. — i^#J^^ttffi*Jin >5^>-9-C2 til 0 0 0 p FCO/h^Sn 
h^>7.P I T^=f^^T^nT(D^^mm\Z^\yX 1 . 5mm ^±©^ 

^ o 

h\Z. -^i5i:im^tiJ:^j®JdEE01 ibT^l 3 5V&#^feJ6{C. Zl^^ 

N2 ©^i^^^jl^-T'SJliT. ar^^^Nf (12 5W^) 
tCtJifeoTAC -D C«;(j^ife^^ (77AC-^DC) ® IrI± ^13 § <fc "5 1:1 
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VAC= 1 0 0 V, M.1^mtsF o = 1 2 5 WB#(D^#TO«jf^;^>^'^$n 
TV:^-2>, *fc. 016^J;:«, ^giEA*J«JBEVAC= 1 0 0 V, 
o = 2 5 W^(D^#"e(D»jf^/?>^^^nTV>^o 
10 ^ e>f:r^ 1 7 Elects. «?!iIlIg§(7)#tta:LT, M^t«:tf P o = 0 W~ 
1 2 5 WCD^i&Jd^f '5AC-DC«:b^J^^^ ( 77 AC^DC) , X-T 
f s , S.tKX-r !y5^>i^tB:trm^ I Ql. I Q2 

15 mi 4m\z^i^r^nmm^'v\t. Tmo^^^izvxm^m^'^M^iyX 

N1=2 8T> Il^^!:#aN2= 2 3 T+ 2 3 T^^^bXV^^o CK^^ 

20 ^(D—:k^mNi omm^ y^r ^ >7.-L\ = 1 s 6 /^h^ -)kmm^\ 

XL21=4 3 tiHf^n^o 

^fc. — ;^Mit^J^Jgn>7'>ij-ci= 0 . 0 4 7 mf. ^^kmm^d- 

25 «ffi^Jgn>7^>i^-C2= 1 2 0 0 p F ^M^bTV^^o 
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59 

-jL^y ^mnBYf^i lit. mi SHI (a) \z^'r<i^vu^^tf3iKi. 
y'^yifm'^Qi^ (otnu^ ^iiziit. f^ism (b) 

50 (b) \Z^-t^o\Z. T.'i y^>^m^Qnf)^:t>t:^^mmT 

ON <Dmt^^Hi&\z:iSl^XmmU^}Vi(f^UC>l^r^U^^(DW.f^tfi:z> 
10 ^ I Q2 <i:« 1 8 0 S<4=f=S(^)t°nfcM^?^J]^©li^ I Ql ^^^tl^ ^ tlzU 

z.(D^^\z. fB.i 4m\z^\^rzmm^mt. msmiz^vrcimumm 
CD 1 ^—>^rcy)(Dmi^ms.i!)^5Y&,±tf^^^^iz. — ^#i^>x® 

20 — ^^#ISN1 CDU -^r—f^-r >i5^i^i5^>XL 11 t OM^J^iSf^ffl ^3 J; 
mi 513 (d) (c:^$nTV^§cfc'5 75;M*J^(^?^0t7^^o 

25 iS!lit^J*li«t^ I 1 ©tf-^tt;?;MS<5^cj:»:). P o = 0 W~ 1 2 

5 W fc t) o T« ^J^^ ^ © El & n ^ c ^ i;: j^j: ^ o 
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nSTCD. 1. Omm>^^e.l. 5 mm iCi6:;^bT^'&^ick^0. 8 7 e> 
0. 8 4 ST^T^ii:^ iCbTViSo 

T;^^e> 2.8 T*T?Ji-1^t*<fc3 iCUTVi^o ;in^Ccfci9> — ^#^N1 ® 
ij^^^c;^ >^/7i<7>XLll ^42MHy0^e»56 MH^TiiinT^ 

1 2 0 0 p F/i/^jl^$n^il<hlC>^j:'5). 

j^fcJl, 11150 (c) \Z^'t^o\Z. TON <i:^F^ TOFF .hT^l 

-^u/T'i:— ^^#JT-Xt©rBl(Cli^l 5 111 (f) l^^f cfc-5 7^C— ;^#J 

FplO[)i^^«JBEV2 t*. mi 50 (e) Xz^f ^ofS.^m<D^f3tim^tl 

mi 6 ±fBm 1 5 igi^^bfeT.-r :y^>i^^WlC<fc'6i^J^0i: 

©It^tbT. 3SdSA;tJ«ffiVAC=l 0 0 V. ftlgftt:^P o= 2 5 W 

.h^^^raTOFF \z^n^7.-i v=^y^m=f-Q\2 ouv^ ^ -j^^v 

^T^m^y^1\t. mi 6 0 (a) \Z7r^'r^otS.^^t.tS.y)s Ts^v^ 
y^m=^Q\2<Dnv^^\zn.. mi 60 (b) Xz^-t^'^ts^^^^on 
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n^~'Amm.m^mmi^im^ mi em (d) iz^-^nx^^^^^vu 

11160 (c) \z^T^^f3:mm(Dm&Yi -^m^n^o sfc. 
mN2(Diz>i^-i^y':^t~'AmT-7.t(Dmiz\tmiQm (f) ^z^ 

15 #-:pT. X-i' ^;/5^>^?^?Ql. Q2 ^SSn-Sm^ I Ql. I Q2 ^M^?^ 
Ife Jl^ i f § e: <t: ^ ^ ^ o 

P o= 1 2 5WP#©AC-DC«;b^m^^ (77AC-^DC) 2. 
0%Ta5ofe*^ mi 4|gIlC^-r«Mllli?S"T?tl^9 3. l%*TrS]±$ 

25 -a:^Ci::!j>^'T#^o 
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m (tjac->dc) ^itmvr:Lm^> n^mtsF o = i o owm\im 9 2 . 
o%f)^^m9 3. 7 %. M.mmtiF 0 = 7 5wm\t. MS9 1. 5%^^e> 

^93. 4%. M.MntjF 0 = 5 OWmtmS 9 . 0%f)^Bm92. 
1%. M^mtlP 0 = 2 BWm^^mS 2 . 5%:d^e,l585. 8%^Tf^ 

tit^VX. M.^mtiP o'= 1 2 5wm\zmi . ew, :ft^tit:^Po = 
10 0Wm\Z.m2. OW, A^«:^3Po=7 SW^tC^l. 7W, 

«:^p o = 5 0 wNFfd^ 1 . 9w. Mwrntip o = 2 5wm\zmi. 2 

W. :a^tS;trP o = 0WNf^c^2. 5 W<D3^^A:t>tt:^3 ^-^n-^n^gM 

x^tzifi^x. 7.-( y^>^mii^^f s-fy^itwmiz±^vx\^^<m\^^^ 

^LT^ m^\tm 1 4 0(:i:^b:fe«Mlflli^<^ft^t«:trP o = l 2 5 W 

~2 5 w(D^»jfc^-r^7.-r ^;/5^>ii7'j^?^ f s (Dmw^m\t. me i. 

7kHz~64. 9kHza;$tl^o 

cinic^bT. m2 5 m^z^i-rcmmm^oM.M^:^ ^ o = i 2 5 w 

~ 2 SWO^mWlizM-r^:^^ y9->'!fmm f s ©^O'^ISHj^. ^6 2. 
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^ii. ^2 5 EIlC^Ufc«MlHlgSl?«. M.^n.tiY> o= 1 2 5W~2 5 

Ait^;tf P o = 1 2 5 WBt};i:fett§3S^A;^ttffiVAC (DXil 

mmmwi (s 5 v~ 1 4 0 v) fc^-r^x-r >;/5^>i^j^^^^f s (Dum 

5 fgfflJi, B2 50ic:5^b7t«MllII^«^ ^5 2. lkHz~76. 9k 
H z T$>-5 0(C^bT, B 1 40{c:^bfe«JliIlI^JA. ^5 8. 8kH 
z~7 4. 6kHz^$n-So ^A^oT. ^ 1 4 EI 1:1^ b/iimMIlISS^O ^5 • 
^Hfi. M^nidP o = 1 2 5 WNf(C:fett^A;b«ffii2i<ltC^t"^^'1' 
^y^^fm^Wa f s 0D$!ltilSffl:d^^9 kHz il>?^ < T^t^ ^ 5 fiJ^jO^^ 

10 

n^::^:kmmmmm^\z^n^^3t;immmi^'e:- \^^mmm\zn^ 
tdtbizm^-f^nx^^^ho^x^^, ■s'SD. me (DmM(Dmmiti^x%. 

0 V, P o = 2 0 OWm(D^WX(DWl^^^ti^^-^nX\f^^o 

>mm I Q2 i*. II18BI (b) Iw^f l^bT. 7.-(y^>^m 
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EEE i (DU^jw^ ^y-^-^n. :ty i:rji^mmTQli \z:^\^^X\tO V 

10 K^-r^cf5t^LT. ^Pp^T0NT^lIE@'f4T. 

It^^E^-r S 1 75: o T § o 

^fcCO!)i:#0!)-':^#^Nl ©MSttiEEVl ^1 SHI (c) 

^y :/t=i?^#JT-XiC!)^{c:«. mi 80 (g) tc^-rj;^)^:—^^^ 
18EI (e) fc^T J;5 7'<j:?^?l^<^ttJSV2 e. tl^ Jo^j: 

I C2 j^j^^^n-S iifCTS:^, 

^UT. z.(D^^f3im^^Wi^m6(Dmm(DmmtV'T:(Dmmmmz 
25 i.rzmmm^hnmmj}^xi^^mM.mm^-^^m^m (2oow) Btic 

o T « :tf ^ m ^ ^ iR] -h «r EI § 31 1 -e ^ ^ o 
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r S Jse) CD a ^ § frt § M « ;^ V 5 ^ V i -5 a: i ;^ S o 

mMtvx(Dmm.\zm'^'^n^^(oxun.< . mx\t. ^gpogpsm^ 

SMOS-FET^I GB TTJ^fi^-r^iJ-o-. iintd^JS bXffia^^ 
lHl!^(c:<fcoT7.-r ^;/^>iJ^»if^$-B:^^^^l^Xt> j^V^o 

S ij) ^ ck D m b T ^fo ^ V ^ % ® T ^ ^ o 
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1. ^mm.m^At!hxmm^mW]i¥^no ^tx\ m^^mm^^ 
15 ^>ts.<h^> ±.mziyn—^Y^y7.<D-'^K%w^(Dmi^^y-^^'^y 

^^f^>"^yy^}i\z^'oXW^-^^. ±IBX-r y5^>i^^^©lljf^^« 
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bT±IB1t^<^X-f -/5^>^m^^X-f v^f-y^MMi^^T.'i v^y^ 
25 X< ^;/5^>i^m«it-^mii!]^^^:. 
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mm&:^m^u^j\^&L±^fii^j;:-oiz. ±$E—'Ammt—:kmm<Dmm 
±$^—'Ammizm.mmim-^nrc-':^mmm^mn>^>'^)-(D 

^y^>^m'^\zii^\^xm.m\zmm-^n^—)km'^^m.^^mn 

15 v^>-ifm'i^(D^->:tymm\z:is\,^x(D^^:^mEE^m 
±iB:3>/t-iS^ h^>x<D-)kmmizm^n^^mmR^Ativxm 

20 ±iBn>A'— h ^ > x(D-:kmm\z-Mvxmn\zmm-^n^—:^m 
^>x^mz^^xw^^-^n. zi:km\z^\^x^'^^mm'^^no 
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VT±mm'^<D7.^ -/5^>^^^^x-r ^^y^mm-r^:^^ y^>^ 
10 ^n.?Et.mn^m,^}i(omz-K\^\z^mz^m-^M--o(D7.^ v'^y^ 

20 mmi^muy^y-^t.-^^h-^m^^^. ±w,mwimm<D^y:yi;^y 

Ts^^^. ±mmm^m::iyy'y'^<D^^/'^y^y:XtiZJ;:'DXW:^'^ 

n^^mm^mzM-^ < y^yifmii&^-^^^^'^ti^mm^mm^ 
j-ytrmMM^o 

it ^ ^ $ n § it- 3:s 11? h ^ > 7. © ig ife # ^ T ^ o T > 



wo 2004/015849 




PCT/JP2003/010151 



70 



10. ±$^n>;'^—^ h^>7.(D=i:^mm(D^^m\zn. mmm^iz 
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[2 0 0 4^1^70 (0 7. 0 1. 0 4) mmmBm^m 



1. miEm ^m^mn&^Ktii^xm^mi^^n^ ^^-^^ 
^y'if^m^'B^'r^T.^ y^y^m^(o^-y^ymm\z^\,^T<D 

25 ^5^gP:$:3'«J£^Ji«l^^<lrfT5-?^#JS|5^«JE^milI^i:. 
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2. (gm) 

3. mm) 

±mmmmBt^mmitt(Dm\zKi^^ izmmizmm^n^-'D<Dyi. 



1^. 
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?^-r >i^^ ^>xm^iz^-ox^m-^ti.-:kmiz:^^^xw^^^mwj^ 

ex. ±mmwj^^^mmvx ±m-mwi.(D:^^ y'^y^m=f'^7.^ 

tjnmizM't^^mmmm^n'D ^^\zmm'^nrc^m^mm^mt. 

25 ^mpL. ±m^:^^m\zmn^~:kmnm,-f)^mm^^\zmti^^'^\z±. 
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5. mm 

6. mm 

10 7.^ y^yi^mmm^o ^ 
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10 n'ernzmm^t^m::i>y^>'^t'^^mn^n. m^mmm'rt)ri^:i 
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Fig.8 
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